A study of the dicyclohexylcarbodiimide-binding component of the mitochondrial ATPase complex from beef heart.
1. The binding of [14C]-dicyclohexylcarbodiimide to membrane proteins of beef heart mitochondria has been investigated using dodecylsulphate/polyacrylamide gel electrophoresis. Upon incubation of submitochondrial particles with low concentrations of dicyclohexylcarbodiimide (5 nmol/mg protein) radioactivity was incorporated into three components with apparent molecular weights of 30000, 18000 and less than 6500. Only the two smaller components were found to be extracted into chloroform/methanol. The same two components were labelled when the isolated ATPase complex or a reconstituted F0F1 system was incubated with low concentrations of dicyclohexylcarbodiimide. High concentrations of dicyclohexylcarbodiimide (20-100 nmol/mg protein) resulted in binding to several mitochondrial proteins. 2. The maximal amount of dicyclohexylcarbodiimide which can bind to submitochondrial particles, the isolated ATPase complex, and the reconstituted F0F1 system was found to exceed the amount required for maximal inhibition of the ATPase activity by several-fold. The distribution of the bound [14C]dicyclohexylcarbodiimide between the different dicyclohexylcarbodiimide-binding components was investigated as a function of dicyclohexylcarbodiimide concentration. The smallest and largest components revealed a high affinity for dicyclohexylcarbodiimide-binding which paralleled the inhibition of ATPase activity. The intermediate component had a markedly lower affinity for dicyclohexylcarbodiimide-binding. 3. The larger dicyclohexylcarbodiimide-binding component of the isolated ATPase complex can be converted into the smaller component by treatment of the ATPase complex with performic acid. Partial conversion can also be achieved by extraction of the band from the dodecylsulphate-polyacrylamide gel after electrophoresis, followed by re-electrophoresis. The observations suggest that the larger component may be an oligomer of the smaller one. 4. Using concentrations of oligomycin and dicyclohexylcarbodiimide which were equal to or greater than those required for maximal inhibition of the ATPase activity, oligomycin was found to diminish the binding of [14C]dicyclohexylcarbodiimide to both dicyclohexylcarbodiimide-binding components of the isolated ATPase complex.